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考察 pH 值和反应投料比对反应转化率的影响，得出磷酸一酰胺与多肽的 佳反




























首先，经非变性电喷雾质谱研究发现，Ac-pYEEI 和 pYEEI 与 SH2 domain
蛋白都具有较强的相互作用，但是由于肽链 N-端的乙酰化修饰，使得 Ac-pYEEI
与 SH2 domain 有更强的相互作用。利用薛定谔软件对该研究结果进行进一步的
理论验证，计算结果显示 Ac-pYEEI 与 SH2 domain 确有更强的结合能。上述研
究结果说明，多肽 N-端乙酰化修饰会对多肽与底物蛋白的相互作用产生影响。
理论计算结果也可说明，电喷雾质谱上体现的 Ac-pYEEI 和 pYEEI 与 SH2 domain
蛋白结合作用强弱的差异，来源于真实的溶液状态中的作用差异，而非质谱气化
过程导致的结果。 
此外，利用离子阱质谱在多级方面的实验优势，对 Ac-pYEEI 与 SH2 domain
的非共价复合物进行多级质谱解析，顺利得到配体小分子磷酸化多肽 Ac-pYEEI






























Protein phosphorylation is one of the most common and important post 
translational modifications in cells, and the reversible phosphorylation of proteins 
regulates nearly every aspect of cell life, such as cell cycle, differentiation and 
development, metabolism, nerve activity, muscle constriction and transcriptional 
regulation. 
Knowing the methods of phosphorylation and its identification is of significance 
in understanding the process of cell life. The traditional synthesis methods of 
phosphopeptides require the protecting of the amino or carboxyl groups. And in this 
thesis, we focus on developing a novel method of phosphorylation in water without 
protection and a strategy of detecting the interaction of peptides and 
proteins/oligo-DNA by electrospray mass spectrometry, containing electrospray mass 
spectrometry and high resolution spectrometry. 
The major contents of this graduate thesis can be divided into two parts. 
The first part of this thesis is utilizing the small molecular compound 
phosphoramidate as phosphor donor to design a novel phosphoryl method for peptide 
in water phase.  
The reaction between peptides and phosphoramidate in water phase was 
monitored by High Performance Liquid Chromatography Electrospray Ion trap mass 
spectrometry and the phosphorylation site was characterized by on-line tandem mass 
spectrometry. The results suggested that: 1) The peptides can be phosphorylated by 
phosphoramidate in water phase. 2) The possible phosphorylation site is on the side 
chain hydroxyl group instead of the amino group or carboxy group. 3) The pH value 
and the molar ratio have significant affect on the reaction. The optimistic reaction 
condition is at pH 8.0 and a 200:1 molar ratio of phosphoramidate to peptides 4) The 
transform ratio of peptides with similar sequence are almost the same, nealy 20%. 
Finally, the Cytochrome C was used as model for trypsin cleavage to generate an 















with phosphoramidate were identified by Matrix-Assisted Laser Desorption Ionization 
mass spectrometry in preliminary. The experiment results indicated that the method is 
not suitable for the phosphorylation of a peptide library. 
In the second part we used electrospray mass spectrometry to study the interaction 
of phosphopeptides and the protein / the interaction between Seryl-Histidine and 
Deoxyribonucleic acids. 
In the native condition, the interaction difference between SH2 domain protein 
with pYEEI peptide and Ac-pYEEI peptide was studied by electrospray ion trap mass 
spectrometry. Ac-pYEEI has stronger interaction with SH2 domain protein than 
pYEEI. The Schrödinger software was applied as auxiliary evidence to the interaction 
occurred in the electrospray ionization mass spectrometry and helped to evaluate the 
affection of the peptide N-terminal acetyl group in the interaction. The results 
indicated that the N-termial acetyl protection contribute to the binding energy and 
strengthen the interaction. 
Futhermore, the tandem mass spectrometry function of the ion trap mass 
spectrometry is developed to meet the requirement of understanding the structure of 
the small molecules which might have strongly binding to the protein. 
   Seryl-Histidine is a functional dipeptide found by our group, which has the 
cleavage function to proteins and Deoxyribonucleic acids. In this paper, the cleavage 
function of Seryl-Histidine to oligoDeoxyribonucleic acids was investigated by mass 
spectrometry for understanding of the cleavage site or selectivity. The reactions 
between Seryl-Histidine and seven kinds of Deoxyribonucleic acids were arranged 
separately, and the resulting products were detected by high resolution Electrospray 
mass spectrometry and polyacrylamide gel electrophoresis bothly. The results 
indicated that Seryl-Histidine might have cleavage selectivity to parts of the sequence 
of the oligoDeoxyribonucleic acids used, to some extend. 
Key words: phosphoramidate, SH2 domain, phosphopeptides, High Performance 
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